years (median 37.5 years). Seventy-three percent of the patients were between 30 and 49 years of age.
Intracranial aneurysms were identified in four individuals (Table 1) . Two individuals were brother and sister (age 30 and 33 years, respectively). The other two individuals harbored multiple aneurysms. Thus the total number of lesions was seven. The two individuals harboring multiple aneurysms were age 59 and 64 years and both were women. All patients underwent clip ligation without complication. Six of seven aneurysms were located along the MCA. The remaining lesion was a basilar artery apex aneurysm.
The probability of a first-degree relative harboring an aneurysm (uncorrected for age) was 4.2% (95% confidence interval 1.2-10.1%).
DISCUSSION
Intracranial aneurysms have long been thought to occur more frequently in genetically predisposed individuals. Because the combined morbidity and mortality rate associated with aneurysmal SAH is extremely high (upwards of 70% in most studies), 36, 52 attention has been directed toward isolating risk factors for cerebral aneurysms. Many investigators have attempted to determine the prevalence of familial aneurysms, defined as intracranial aneurysms found in two or more family members. 47 We prospectively determined the prevalence of aneurysms in approximately 100 first-degree relatives of patients in whom cerebral aneurysms were documented using three-dimensional fast-spin echo and time-of-flight MR imaging.
The prevalence of familial intracranial aneurysms has ranged widely in the literature from 2.4 18 to 29.4%. 19 In our study, the prevalence was 4.2% (95% confidence interval 1.2-10.1%). There may be several reasons why our results have fallen at the lower end of the reported range. In many studies, including those from Finland, 31, 32, 35 Japan, 16, 24 and Minnesota, 40, 42 the authors have reported a prevalence of familial aneurysms at the higher end of the aforementioned range. The populations in these studies are limited with little genetic drift. Indeed, the incidence of SAH has been shown to be higher in certain areas such as East Finland. The higher prevalence of familial aneurysms and of SAH in this area might be secondary to a local genetic predisposition toward aneurysms. 20, 27, 34 In contrast, our population base was widely diverse, encompassing individuals from many areas.
The mean age of patients in this study was 39 years (median 37.5 years). This is a much younger group of individuals compared with those in most familial studies in which the mean age is typically 50 years. In several large studies the incidence of cerebral aneurysms has been shown to increase with advancing age. 3, 12, 22, 52 Most notably, the authors of a study of 3100 patients in Japan reported that elderly patients (Ͼ 70 years of age) were more likely to suffer from both an unruptured cerebral aneurysm and aneurysmal SAH. 52 The slightly lower prevalence of aneurysms found in our younger population would be consistent with these findings.
Although most familial studies in the literature required two or more index cases, we found an increased occurrence of cerebral aneurysms in first-degree relatives with only one index family member. An even higher prevalence might be anticipated in patients with two or more affected relatives. Those patients with a family history of aneurysms and in whom additional risk factors such as hypertension or smoking are present may have an even higher chance of manifesting an intracranial aneurysm, as was suggested in a recent study of siblings. 9 In some studies investigators have included infundibula in their calculations, possibly elevating their prevalence results. Infundibula, although suspicious in nature, are not definitive precursors to aneurysms. The presence of infundibula, however, indicates that these patients should be followed closely for progression or even development of de novo aneurysms. 19, 18, 30, 48 In this study women were more likely to harbor cerebral aneurysms and multiple aneurysms. This finding is in agreement with most of the literature. 17, 21 The location of aneurysms was also heavily weighted toward the MCA distribution, again consistent with data reported in most studies. 2, 7, 14, 33 All patients in whom lesions were positively documented underwent definitive prophylactic clip ligation of their aneurysm(s). There were no cases of complications or mortality associated with these procedures. Prophylactic treatment of aneurysms may be beneficial, especially in a younger age group, as in our study. In addition, some authors have reported increased rates of morbidity and mortality due to SAH secondary to familial aneurysm compared with nonfamilial SAH. 6, 41 This fact, coupled with the widespread availability of excellent noninvasive testing, makes screening in this population even more attractive.
It has been suggested in one study that there is a lack of efficacy for screening procedures in families with intracranial aneurysms. 10 The authors estimated the cost of such screening starting when a patient was 30 years of age; evaluation would entail using both MR angiography and DS angiography; and the estimated morbidity rate would be 8%. The authors were unable to show any benefit to screening. 10 Morbidity rates, however, are difficult to generalize; some centers report rates as low as 1.9%. 44 In addition, some surgeons perform surgery based on MR angiography or computerized tomography angiography, thereby excluding the risk associated with digital subtraction angiography. Finally, statistical analysis must take into account the differences between treatments even within a disease process. Giant posterior fossa aneurysms, for example, are associated with a much higher morbidity and mortality rate than anterior circulation aneurysms. 15 Familial aneurysm may have a size and location profile that is different from the general population. Brown and Soldevilla 8 also studied treatment costs, comparing MR angiography and surgical treatment of a ruptured aneurysm with screening mammography. When MR angiography studies documented a positive finding, DS angiography was then conducted. They found the annual cost of MR angiography screening for familial aneurysms to be one half the cost of treating a single patient with a ruptured aneurysm, and 2.9% of the annual cost for mammography performed for screening purposes.
Assessing the relative risk of harboring an aneurysm for any specified population necessarily requires knowing the "background" prevalence in the general population. The prevalence of aneurysms in the general population has been variously estimated to be between 0.5 and 9%. 39, 45 In a recent metaanalysis the authors estimated this figure to be 2.3%; they reviewed 56,304 patients in 23 studies published between 1955 and 1996. 29 Using a background prevalence rate of 2.3%, we obtain a relative risk of 1.8 for our study population.
CONCLUSIONS
We conclude that first-degree relatives of an individual with a proven cerebral aneurysm are at higher risk for an aneurysm than the general population. The prevalence of 4.2% in this series is likely an underestimation. Patients at risk for familial aneurysms, especially those with additional risk factors, may benefit from undergoing timely screening and operative intervention to prevent the severe morbidity and mortality associated with aneurysmal rupture.
